
Chapter Five
LAND USE ALTERNATIVES



The evaluation of noise abatement alter-
natives in Chapter Four resulted in
tentative proposals to promote aircraft
noise abatement measures in the vicinity
of Lincoln Airport. Nevertheless, even if
such measures are implemented, land
around the airport will continue to be
impacted by aircraft noise.

The purpose of this chapter is to present
various land use management alterna-
tives that prevent or reduce these future
noise impacts. The chapter begins by for-
mulating various land use planning
boundaries followed by the identifica-
tion of broad planning issues that will be
addressed in the land use management
plan. Alternative land use management
techniques are then evaluated to deter-
mine their effectiveness in the Lincoln
Airport study area. Finally, preliminary
recommendations are presented. These
recommendations are to be reviewed by
the Planning Advisory Committee (PAC)
and local citizens. The final land use
management and noise abatement rec-
ommendations will be presented in
Chapter Six, Noise Compatibility Plan.

LAND USE ISSUES

Before presenting various land use man-
agement techniques that could be used
to minimize or mitigate the impact of
noise created by the airport on residents,
the land use issues surrounding the air-
port must be identified. Three broad
noise compatibility planning issues
and their mitigation objectives for
the Lincoln Airport study area
have been identified. These
issues are described below and
have also been generally locat-
ed on Exhibit 5A.

5-1

Land Use Alternatives
Chapter Five



5-2

1. Airc ra ft  noise  impacts  on
noise-sens i t ive  d e ve lo pm e n t
w ithin  th e  2002 65 DNL noise
co n to u r.

As descr ibed in  Chapter  Three of the
Noise Exposure Map (NEM) document ,
approximately 11 dwelling unit s  a re
conta ined wit hin the 2002 65 DNL
noise contour .  These dwellings ar e
pr imar ily loca ted  nor th  and  south  of the
a irpor t .

2. N o i s e  i m p a c t s  f r o m
ove rfl ights  resul ting  from
tra in in g a ct iv it ie s  at  th e
airport .

Air cra ft  overfligh ts typ ica lly ca use low
cumula t ive noise levels; however,
over fligh t s ca n  a lso ca use loud,
annoying single events.  The impacts of
overfligh ts on  exist ing residen t ia l a r eas
ca n n ot  n ecessa r ily be mit igat ed;
however, th rough  pr oper  pla nning,
impact s on  poten t ia l fu ture res idents
can be m inimized.

3. Noise-sens i t ive  d e ve lo pm e n t
pre ss u re  w i th in  t h e c u rre n t
ai rpo rt  i n flu e n c e  a re a u n d e r
t h e pri m ary  ai rcraft a rriv al,
d e p art u re , a n d  t ra in i n g
corr idors .

The heavies t  concent ra t ion  of a ircraft
act ivity occur s off t he extended Runway
17L/R-35L/R center lines  to the nor th
and south , an d immediat ely west of the
Air por t  under  the a ircraft  t ra in ing
pat tern .  The Cit y of Lincoln  ha s made
every effor t  t o plan  for  compa t ible la nd

uses with in th ese ar eas.  To ensu re
compa t ible development  under  the
primary a ir cra ft  a r r ival, depar ture, and
training corr idors, t he exis t ing planning
tools ma y need to be modified.

LAN D  U S E  CO MP A T IB IL IT Y

BO UN D AR Y

ES T ABLIS HMEN T

In  considering poten tia l lan d use
compa t ibility measures, it  is necessary
to define the ar eas within  which t hose
policies sh ould apply.  The cha llenge is
to define t he a rea s with in  which  the
a irpor t  now exer t s , and  in  the fu ture
may exer t , a  sign ifica nt  in flu ence on
loca l residen ts a nd poten t ially noise-
sensit ive la nd u ses.  The following
sect ions discuss two  methods wh ich
have been  used by va r ious ju r isdict ions
to est ablishing bounda r ies for lan d use
plann ing purposes.

BOUNDARIES ESTABLISHED
UTILIZING AIRCRAFT
OP ER ATIONS

Aircr a ft  opera t ions have been u sed by
ju r isdict ions to est ablish  la rge-scale
land use planning bounda r ies.   The
es tablishment  of such  a  boundary is
beneficia l a s it  a llows a  jur isdict ion  to
“e d u ca t e ” e x i s t in g  a n d  fu t u r e
lan downers of the presence of the
a irpor t .  In  many a r ea s, th is boun dary
is referr ed to as an Airpor t  Influence
Area  (AIA).  An AIA is t ypically la rge
enough to conta in  loca t ions of the
pr imary fligh t  rou tes in  the vicin ity of
the    a irpor t .    The   a irpor t ’s   Pa r t    77
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hor izon ta l and in st rumen t  approach
su rfaces can  be used  in  defin ing an  AIA
as they a re good indica tor s of a r eas tha t
a re impa cted by a ircra ft  overfligh ts
around the a irpor t .   The u t iliza t ion  of
fligh t  t racks, such  as  those depicted on
Exhibit  5A, can  a lso be ben eficia l a s
they provide a  visua l depict ion  of
exact ly wh ere a ircra ft  act ivity occurs
a round an  a irpor t .

BOUNDARIES ES TABLISHED BY
NOISE EXP OSURE CONTOURS

Many jur isdict ions h ave determined a
need for  land  use p lanning boundar ies
on  a  sma ller  scale.  The use of noise
contours has successfu lly met  th is need
as they a re widely a ccepted by a
mult itude of federa l and st a te agencies
as a  measurement  of the impact  of
noise.  The cha llenge wh ich  has been
faced by jur isdict ions, when the decis ion
to u t ilize noise con tour s as a  land use
planning tool has  been  ma de, is which
noise contours a re most  appr opr iat e for
land  use pla nning in  their  coun ty, city,
or  town.  Cities with  a irport s loca ted in
a  h ighly developed u rban  a rea  may
choose to u t ilize the 65, 70, and 75 DNL
noise contours.  Other  cit ies with
a irpor t s loca ted on  the urba n  fr inge
may choose to u t ilize th e 55, 60, and 65
DNL noise cont our s.  In  many cases , the
decision on wh ich cont our s to use
appears to be based  on  the ambient
noise level of th e airport  environs.

Noise ana lyst s have specu la t ed tha t the
overa ll ambient  noise level in  a  given
environment  determines t o wha t  degree

people will be a nnoyed by a ircra ft  noise
of a  given  level.  Tha t  is, in  a  louder
environment  it t akes a  louder  level of
a ir cra ft  noise to genera te compla in t s
than it  does in  a  qu ieter  environment .
The Federa l Avia t ion  Admin ist ra t ion
(FAA), the U.S . Depar tment  of Hous ing
and Ur ban  Development  (HUD), and
the U.S . Environmenta l P rotect ion
Agency (EPA) have all completed
studies regard ing the impa ct  of va r ious
levels of noise on individua ls under
different  am bient  noise conditions.
These studies a re discussed in  grea ter
det a il with in  the T echnical In form ation
Pa p er ,  “N o i s e  a n d  La n d  U se
Compat ibility Guidelines” located in the
back of th is docum ent . Results of the
st udies indicate t ha t  noise-sensit ive
land uses, with n o form  of noise
a t tenuat ion , may not  be su itable with in
even  the 55 DNL noise contour .

A nu mber of sta tes ha ve made
recommendat ions regar ding th e use of
noise contours for  land  use p lanning
around a irport s.  The st a tes of Oregon,
Ca liforn ia , and F lor ida , to na me a  few,
have a ll recognized  tha t  the contour  of
sign ifica nce used in  va r ious regions
shou ld be based on t he a mbient  noise
levels of the a rea .  For  example, if an
a irpor t  is sur rounded by pr imar ily low
to mediu m den sit y residen t ia l u ses, a
su itable contour  of sign ificance could be
the 55 or  60 DNL noise contour .
Air por t s which  a re su rrounded by more
urban uses , (i.e. mediu m to high  density
commercia l and/or  r esident ial uses,
indu st r ia l uses, et c.), may find  tha t  the
65 DNL n oise contour  is appr opr iat e for
land use planning pur poses.
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Sampl ing  of Ju risdict ions  That
Uti l ize  Noise  Contours  as  Land Use
Co m p at ib ili ty  B ou n d a ri es

Th e foll owin g s ect ion s  con t a in
descr ip t ions of land u se p lanning tools
wh ich  have been  implemented in
va r ious jur isdictions u tilizing noise
contours as a  boun dar y for lan d use
plann ing purposes.

• FLAGSTAFF, ARIZONA

The City of F lags ta ff is  loca ted  in  nor th-
cen t r a l Ar izona  and is home to
Nor thern  Arizon a  University.  F lags ta ff
Pu lliam Airpor t  is owned and opera ted
by the City of F lagst a ff and is ident ified
as a  primary commercia l service a irpor t
with in  the N ational Plan of Integrated
Airport S ystem s (NP IAS).

F lagst a ff Pulliam Airport  is loca ted in
the southernmost  por t ions of the city
and is im media tely surroun ded by a
mixture of open  spa ce, commer cial, a nd
l i g h t  i n d u s t r i a l  d e v e l op m e n t .
Residen t ia l developmen t pr essures a re
pr imar ily loca ted  to the nor th , south ,
and southwest  of the a irport .  Ambient
noise levels with in  the a irpor t  environs
are sim ila r  to those exper ienced  in
Lincoln  as t he a rea  sur rounding the
a irpor t  is  dis tanced  from the urban  core
of the city.

The City of F lags ta ff h a s adopted an
Air por t  In fluence Area  with in  wh ich
aviga t ion  ea sem en ts a re r equ ired as a
condit ion  of developmen t .  Addit iona lly,
the City also uses var ious n oise
contours to guide th e types of
development  a llowed with in  the a irpor t

environs.  Uses  a llowed with in  t he
various cont our s ar e as follows.

60 to  65  DNL Noise  Contour .  With in
th is noise contour , manufactu red
housing, hospitals, a nd educa t iona l
facilit ies a r e not  a llowed.  Residen t ia l
development  is a llowed as long a s sound
a t tenua t ion  measu res a re incorpora ted
in to the design  and  cons t ruct ion  of the
st ructure. 

65 to  70 DNL Noise  Contour .
Ma n u fa ct u r ed h ousin g, hospit a ls ,
educa t iona l facilit ies, a nd outdoor
amphithea ter s a re not  a llowed with in
th is noise cont our .  Residen t ia l land
u s es  a n d  ot h er  n oise-sen si t ive
developmen ts, wh ich  have incorpora ted
noise at ten ua tion feat ur es, a re a llowed;
however , it  is recognized tha t  measu res
to achieve overa ll noise reduct ion do not
necessar ily solve noise difficulties an d
addit iona l eva lua t ion  is required pr ior
to developm en t  approva l.

70 to  75 D NL Nois e  Co n to u r.
Residen t ia l and other  noise-sensit ive
development  a re not  a llowed with in this
n oise con t ou r  r ega r dless of t h e
incorpora t ion  of sound a t tenuat ion .
Indust r ia l a nd commercial land uses
mu st  incorpora te sound a t tenua t ion  in
order  to achieve a  set  noise reduct ion  of
eith er  25 or 30 decibels, depending on
the type of use.

In  addit ion, it  must  be noted  tha t  the
compr ehensive plan  for  the City of
F lagst a ff recomm ends t ha t  residen t ia l
development  not  be a llowed to occur  a t
a ll with in  the 60 DNL noise contour .
The purpose of th is r ecommenda t ion  is
to       protect        the       a irpor t       from
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encroa chment  as  well as  to protect  the
pu blic from loca t ing in  an  a rea  subject
to noise impact s from the a irpor t .

• BOISE, IDAHO

Boise is loca ted in  the southwes tern
por t ions of the S ta te of Idaho.  The City
owns and opera tes Boise Airport  wh ich
is cla ssified as a  commercia l service
airport with in th e NPIAS.

Boise Airport  is loca ted in  the
southeas tern  corner  of the City.  To the
nor th and wes t , the a irpor t  is developed
for  u rban uses  while most  of the land to
t h e  s ou t h  a n d  e a s t  r em a in s
un developed.

The City of Boise has adopted an
Air por t  In fluence Area  with in  wh ich
aviga t ion  easements a re required for  a ll
permitt ed uses.  The City has a lso
adopted deta iled land  use compa t ibility
policies for  severa l zones  a round the
airport.  The zones a re a s follows.

Area A, squ ared-off 60 to  65  DNL
noise  con tou r .  All new r esiden t ia l
development  and schools with in  th is
squa red-off noise contour  sha ll be
required to provide sound a t t enua t ion
to redu ce int er ior  noise impa cts by 25
decibels.

Are a B, squared-off 65 to  70  DNL
n o i s e  c o n t o u r .   R e s i d e n t i a l
development  is not  a llowed a nd a ll
com pa t ible deve lopm en t  will be
required to provide sound a t tenuat ion .
(A por t ion  of the a rea  conta ined with in
the squ ar ed-off 65 to 70 DNL noise
con tour  is conta ined wit h in Area  B-1.

Th is ar ea was plan ned for r esiden t ia l
land uses pr ior  to the implementa t ion  of
th ese regulat ions.  Sound a t tenua t ion  is
required pr ior  to developmen t  with in
Area  B-1.)

Area  C, squared-off 70 DNL noise
c on t ou r.  Existing resident ial uses in
th is a rea  sh a ll be considered  non-
conforming a nd n o new r esiden t ia l
development  is a llowed.  Non-noise-
sensit ive manufactur ing, indust r ia l,
and comm ercial uses a re a llowed.  All
compa t ible uses  sha ll be requ ired to
provide sound insu lat ion  in n oise-
sensit ive a rea s of a  facilit y.

EXISTIN G LAND  USE P LANN ING
BOUNDARIES WITHIN  LINCOLN
AIRP ORT E NVIRON S

F r om  a  n ois e a n d  a n n oya n ce
perspect ive, of grea tes t  concern  with in
the Lincoln Airpor t  environs a re the
primary a ircraft  a r r iva l and  depar tu re
t ra in ing corr idors.  Aircra ft  a r r iving,
depa r t ing, or  implement ing a  ser ies of
a r r iva ls and depa r tures (t ra in ing)
typically a re concent ra ted  a long the
runway cen ter line or  with in  the t r a ffic
pa t tern .

These concerns a re not  new to the
airpor t  en virons as t hey were previously
addressed with in  the 1980 Airport N oise
Control and  Land U se Com patibility
S tudy (ANCLUC).  One of the major
resu lt s of th is study was the format ion
of a  ser ies of boun da r ies for  land  use
planning pur poses.  These boun dar ies,
and poten t ia l modifica tions t o th ese
boun dar ies, a re descr ibed  in  the
following sect ions.
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Airport  Environs  Noise
Dis tric t B ou n da ry

After  complet ion  of the ANCLUC st udy,
the Cit y of Lincoln  established an  AIA
which  is r efer red to a s t he Airport
Environs Noise Dis t r ict  and is depicted
on Exh ibit 5B .  The bounda r ies of th is
distr ict  were based on flight  t ra ck da ta
as well a s t he noise contours wh ich
were prepa red a s par t of the s tudy.  The
pur pose of th is  dis t r ict  was  to ensure
compa t ible developm en t  with in  the
a reas which were affected by a irport
opera tions.

The cur ren t  Airpor t  Environs N oise
D i s t r i c t  b o u n d a r i e s  e x t e n d
approximately four  miles off the
primary Runwa y 17R-35L.  When  th is
boundary was developed, th e western-
most  a rea s cont a ined with in  the
boundary were pr ima r ily undeveloped
and out side th e city limits.  These a reas
were pr imar ily agr icu ltura l in  na ture
and u rban development  pressu res were
not  being felt in  the a rea .

As the City of Lincoln ha s grown, these
a reas west of the exist ing boun dary
have begu n to exper ience development
pressur es.  In  order  to accommodate the
growth  of the city, fu ture land use pla ns
for  t h e a r ea  d ep ict  r es id en t ia l
development  in  the a reas border ing the
exist ing noise dist r ict .  A r eview of t he
fligh t  t rack  da ta  for  the a irpor t
indica tes these a rea s plan ned for
development  exper ience a  grea t  dea l of
touch-and-go a ircra ft  act ivity.  Th is
act ivity is pr imar ily a  resu lt  of loca l and
t ransien t  milit a ry t ra in ing act ivity.

Considera t ion  could be given  to
expa ndin g th e existing boun dar ies of
the Airport  Environs Noise Dist r ict  to
the west  t o captu re the a reas planned
for  resident ial development  tha t  a re
impacted by touch-and-go act ivity a t  the
a irpor t .  The new proposed bounda r ies
are depicted  on  Exhibi t  5B.

N ois e  Co n to u r
P l an n i n g B o u n da ri es

Another  result  of the ANCLUC study
wa s the establishment  of the 65 DNL
noise cont our  as t he “contour  of
significance” which  set s the s tandard
for  unrest r icted developmen t  with in  the
Lincoln  Airport  environs.  The select ion
of th is con tour  was most  likely due to a
number  of factors in cludin g the size and
magnitude of lesser  noise contours, such
as the 55 and 60 DNL contours a s well
a s wha t  wa s being ut ilized for  land use
pla nning pu rposes on  a  na t iona l level.

When  the 1980 ANCLU C was prepa red,
the 65 DNL noise contour  wa s widely
applied in  the United Sta t es a s an
upper  limit  to unrest r icted development
on  noise-sensit ive la nd u ses.  In  regar ds
to t he use of the 65 DNL noise contour
in  Lincoln, th e ANCLUC sta tes t ha t
“Th is level, while not  considered idea l
for  noise-sen sit ive uses, is widely
considered acceptable.  However , when
sit e developm en t  pr oposa ls a re in it ia ted
or  comprehensive plan ning polices a re
developed for  the Ldn 55-65 areas,
ser ious considera t ion  should be given t o
sit t ing noise-sen sit ive uses  in  a reas
exposed  to  lesser n oise levels wher ever




